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A digital, four-channel thermistor flowmeter was developed as an experimental tool for measuring pumping rates in marine sponges, particularly those with small excurrent pores extended papilla, (3) osculum closed with papilla retracted, and (4) osculum closed with papilla retracted and contraction of region surrounding osculum. Osculum area was positively correlated to measured excurrent velocities, indicating that sponge pumping and osculum contraction are coordinated behaviours. Diel trends in pumping activity and osculum contraction were also observed, with sponges increasing their pumping activity to peak at midday and decreasing pumping and contracting oscula at night. Short-term elevation of the suspended sediment concentration within the seawater initially decreased pumping rates by up to 90%, ultimately resulting in closure of the oscula and cessation of pumping. The thermistor flowmeter developed here will be a valuable tool to monitor behaviour, physiology and ecophysiology of sponges. 
Integrating a thermistor flowmeter and time lapse imagery
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Since there is considerable inter-species variation in pumping activities, accurate many sponges have oscula too small to be accurately measured using ADVs.
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Thermistor flowmeters offer an alternative approach for flow quantification, particularly 66 for species with small oscula. Thermistor flowmeters use heat dissipation as a proxy for flow.
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The thermistor probe heats up to a specific temperature, and the power supplied to the 68 probe is varied in order to keep the probe at this constant temperature. The amount of relationship to sponges belied their observed contractile responses to mechanical stimuli (Grant, 1826 Figure 1 . A. Probe tip (scale = 1 mm). B. Circuit boards that control each of four probes connected to USB. All circuitry fits into a waterproof Pelican case. C. Two thermistor probes. The micromanipulator (M) is secured across the tank to limit vibration. Each of the two probe tips (P) can be moved in three dimensions using the large, black screw heads. D. A close up of the rectangle denoted in the bottom right of panel C with thermistor head (T) and USB camera (C) used for positioning and measuring oscula diameter. Scale bar is 5 mm. 
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In order to create a calibration curve for each probe, the thermistor was run across the (Fig. 2) and papilla retracted (Fig. 5D ), and 4, in which the area around the oscula was also 
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